In dimethyl 5,6-bis(pyridin-2-yl)pyrazine-2,3-dicarboxylate, C 18 H 14 N 4 O 4 , (I), and diethyl 5,6-bis(pyridin-2-yl)pyrazine-2,3-dicarboxylate, C 20 H 18 N 4 O 4 , (II), the dimethyl and diethyl esters of 5,6-bis(pyridin-2-yl)pyrazine-2,3-dicarboxylic acid, the orientation of the two pyridine rings differ. In (I), pyridine ring B is inclined to pyrazine ring A by 44.8 (2) and the pyridine and pyrazine N atoms are trans to one another, while pyridine ring C is inclined to the pyrazine ring by 50. 3 (2) , with the pyridine and pyrazine N atoms cis to one another. In compound (II), the diethyl ester, which possesses twofold rotation symmetry, the pyridine ring is inclined to the pyrazine ring by 40. 7 (1) , with the pyridine and pyrazine N atoms trans to one another. In the crystal of (I), molecules are linked by C-HÁ Á ÁN hydrogen bonds, forming chains along [001]. The chains are linked by C-HÁ Á Á interactions, forming a three-dimensional structure. In the crystal of (II), molecules are linked via C-HÁ Á ÁO hydrogen bonds, forming a threedimensional framework. There are C-HÁ Á Á interactions present within the framework.
Chemical context
5,6-Bis(pyridin-2-yl)pyrazine-2,3-dicarboxylic acid (L1H 2 ) was synthesized to study its coordination behaviour with first row transitions metals (Alfonso, 1999) . It exists as a zwitterion, with the adjacent pyridine and pyridinium rings almost coplanar due to the presence of an intramolecular N-HÁ Á ÁN hydrogen bond. The crystal structures of the zwitterion and different charged forms of L1H 2 , viz. the HCl, HClO 4 and HPF 6 salts, and details of the hydrogen bonding have been reported (Alfonso et al., 2001) .
Metal-catalysed hydrolysis of amino acid esters is a well documented phenomenon (Dugas, 1989) . It has been shown previously that the reaction of copper(II) salts with the dimethyl esters of pyrazine-2,3-dicarboxylic acid (Neels et al., ISSN 2056-9890 1997) and 2,5-dimethylpyrazine-3,6-dicarboxylic acid (Wang & Stoeckli-Evans, 1998) resulted in the partial hydrolysis of the ligand and the formation of a two-dimensional network in the first case and a mononuclear complex in the second. Hence, metal-ion-promoted ester hydrolysis leads to the formation of new ligands and may serve as a general route to prepare new coordination compounds. The title compounds, (I) and (II), were synthesized to study the hydrolysis of these esters with first row transition metals (Alfonso, 1999) , and we report herein on their syntheses and crystal structures.
Structural commentary
As seen in compound (I), Fig. 1 , the dimethyl ester of L1H 2 , pyridine ring B (N4/C10-C14) is inclined to the pyrazine ring (A; N1/N2/C1-C4) by 44.8 (2) and the pyridine and pyrazine N atoms, N1 and N4, are trans to one another. Pyridine ring C (N3/C5-C9) is inclined to pyrazine ring A by 50.3 (2) . However, here the pyridine and pyrazine N atoms, N2 and N3, are cis to one another. The two pyridine rings, B and C, are inclined to one another by 60.2 (2) . The acetate groups, O1/O2/C15/C17 and O3/O4/C16/C18, are almost planar with r.m.s. deviations of 0.027 and 0.007 Å , respectively. They are inclined to the pyrazine ring by 60.3 (3) and 49.8 (3) , respectively, and to one another by 42.4 (3) . Compound (II), the diethyl ester of L1H 2 , possesses twofold rotation symmetry, with the twofold rotation axis bisecting the C ar -C i ar bonds [ar = aromatic; symmetry code (i): Àx + 2, Ày + 3 2 , z], as shown in Fig. 2 . The pyridine N atoms, N2 and N2 i , face one another with an N2Á Á ÁN2 i separation of 3.043 (3) Å . The two pyridine rings are inclined to one another by 55.1 (1) and to the pyrazine ring mean plane by 40.7 (1) , with the pyrazine and pyridine N atoms, N1 and N2, trans to one another. The acetate group, O1/O2/C8/C9 [maximum deviation of 0.012 (3) Å for atom C8] is inclined to the pyrazine ring mean plane by 38.9 (1) , and by 47.6 (2) to the acetate group related by the twofold rotation axis. The oxygen atoms, O2 and O2 i , are separated by only 2.840 (3) Å . The pyrazine ring in (II) has a slight twist-boat conformation (r.m.s. deviation = 0.046 Å ) with the N1/C1/C2 and N1 i /C1 i /C2 i planes inclined to one another by 3.9 (3) . As noted above the differences in the structures of the two compounds lies essentially in the orientation of the pyridine rings with respect to the pyrazine ring (cf Figs. 1 and 2 ). It is possible that the slight distortion of the planarity of the pyrazine ring in (II), mentioned above, is related to the short N2Á Á ÁN2 i contact of 3.043 (3) Å of the adjacent pyridine rings and to the even shorter O2Á Á ÁO2 i contact of 2.840 (3) Å of the adjacent acetate groups.
Supramolecular features
In the crystal of (I), molecules are linked by C-HÁ Á ÁN hydrogen bonds, forming chains along [001]; see Table 1 and Fig. 3 . The chains are linked via C-HÁ Á Á interactions (Table 1) , forming a three-dimensional structure.
In the crystal of (II), molecules are linked via C-HÁ Á ÁO hydrogen bonds, forming a three-dimensional framework; see Table 2 and Fig. 4 . Within the framework there are a number of C-HÁ Á Á interactions present (Table 2) . A view of the molecular structure of compound (I), showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level.
Figure 2
A view of the molecular structure of compound (II) , showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. Unlabelled atoms are related to labelled atoms by the symmetry code (Àx + 2, Ày + 3 2 , z). Table 1 Hydrogen-bond geometry (Å , ) for (I).
Cg2 is the centroid of the N3/C5-C9 pyridine ring. et al., 2003) . The structure of the isoelectronic compound 3,6-bis-(pyridin-2-yl)pyrazine-2,5-dicarboxylic acid (L2H 2 ), Fig. 5 , has also been reported (Wang & Stoeckli-Evans, 2012a) . It too exists as a zwitterion and the structures of its dihydrochloride salt and the dimethyl sulfonate disolvate have also been reported (Wang & Stoeckli-Evans, 2012a ). The crystal structures of the dimethyl (III) and diethyl (IV) esters of L2H 2 have been deposited as private communications (Wang & Stoeckli-Evans, 2012b,c) with the Cambridge Structural Database (CSD; Groom & Allen, 2014) . Both compounds crystallize in the triclinic space group P1 and possess inversion symmetry. The pyridine rings lie almost in the plane of the pyrazine ring and the N atoms are trans with respect to each other and to the nearest pyrazine N atom (as illustrated in Fig. 5 ). The ester groups are planar and in both compounds lie almost normal to the pyrazine ring. In the crystals of both compounds, inversion-related molecules are linked via pairs of C-HÁ Á ÁO hydrogen bonds, enclosing R 
Synthesis and crystallization
The synthesis of 5,6-bis(pyridin-2-yl)pyrazine-2,3-dicarboxylic acid (L1H 2 ) has been reported (Alfonso et al., 2001) . The dimethyl and diethyl esters, compounds (I) and (II), respectively, were obtained by the usual esterification procedure in acidic medium from the diacid and an excess of the corresponding alcohol.
Synthesis of compound (I): dimethyl-5,6-bis(pyridin-2-yl)-pyrazine-2,3-dicarboxylate L1H 2 (1.00 g, 3.11 mmol) was heated under reflux in freshly distilled MeOH (40ml) containing H 2 SO 4 conc. (98%, 1 ml) during 16 h. After stopping the reaction, the temperature of the solution was allowed to cool to room temperature and then poured into an aqueous solution of NaOAc (6 g in 150 ml deionized water). The resulting solution was stirred in an ice bath containing NaCl to afford a white solid which was removed by filtration, washed with cold water and dried under vacuum. Single crystals suitable for X-ray analysis were obtained by the slow diffusion technique from CH 2 Cl 2 and MeOH (yield: 0.77g, 65%; m.p. 410.2-411.7 K). Selected IR bands (KBr pellet, cm À1 ): = 1743(s), 1729(vs), 1339(s), 1302(s), 1283(vs), 1164(s), 1089(vs).
1 H NMR (CDCl3, 400 MHz, p.p.m.): = 8.34(dt, 2H, J = 4.1Hz, J = 1.0 Hz, pyH), Table 2 Hydrogen-bond geometry (Å , ) for (II).
Cg1 and Cg2 are the centroids of the pyrazine and pyridine rings N1/C1/C2/ N1 0 /C1 0 /C2 0 and N2/C3-C7, respectively [symmetry code ( 
Figure 3
A view along the a axis of the crystal packing of compound (I). The hydrogen bonds are shown as dashed lines (see Table 1 ; only H atom H11 has been included).
Figure 4
A view along the a axis of the crystal packing of compound (II). The hydrogen bonds are shown as dashed lines (see Table 2 ; only H atom H7 has been included).
Figure 5
The chemical scheme for compound L2H 2 .
7.99(dt, 2H, J = 7.7 Hz, J = 1.0 Hz, pyH), 7.82(td, 2H, J = 7.7 Hz, J = 1.0 Hz, pyH), 7.26(td, 2H, J = 7.7 Hz, J = 1.0 Hz, pyH), 4.04(s, 6H, CH 3 ). 13 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . For both compounds, the C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.93-0.98 Å with U iso (H) = 1.5U eq (Cmethyl) and 1.2U eq (C) for other H atoms. For compound (I), the Flack parameter (Parsons et al., 2013 ) is = À0.2 (10), but it has no physical meaning here.
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(I) Dimethyl 5,6-bis(pyridin-2-yl)pyrazine-2,3-dicarboxylate

Crystal data
Data collection
Stoe-Siemens AED2 diffractometer ω/\2q scans 3035 measured reflections 3028 independent reflections 2737 reflections with I > 2σ(I) R int = 0.012 
Hydrogen-bond geometry (Å, º)
Cg2 is the centroid of the N3/C5-C9 pyridine ring. Extinction correction: SHELXL2014 (Sheldrick, 2015) , Fc 
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